Structural characterisation
The stuctural properties of all samples were systematically investigated using X-ray diffraction. A high-resolution double-crystal diffractometer was used to determine the average A1 composition of the entire epitaxial layer from the position of the n=0 SL peak in the vicinity of the (004 Table 1 together with the nominal stucture of the samples. Considering the precision of these measurements (1% absolute precision for the mean A1 composition and less than 1% relative precision for the period), it is relevant to indicate the measured m and n with two digits after the decimal point particularly for SPSL's with very small periods. It is important t o note that the optical measurements were all made on the same samples that were characterised with X-ray diffraction. The results of the measurements are presented in Table 1 together with the structural data. The position of the intrinsic luminescence peak is deduced from the evolution of the PL spectrum with excitation intensity between 25 mW/cm2 and 7 0 W/cmZ. With the term 'intrinsic' we exclude impurity related and phonon assisted transitions but we include bound excitons so that we may underestimate the corresponding gap by an amount equal to the binding energy o f the exciton plus any additional binding energy.
Some samples(label1ed l ' in Table 1 ) exhibit a strong luminescence and an excitonic peak in PLE with moderate Stokes shift similar to the case of usual quantum wells. The states involved in these optical transitions are obviously states. The other samples (labelled X) exhibit a large shift between the luminescence and the PLE threshold. We attribute the luminescence to X states mainly localized in the AlAs layers5,", and the PLE threshold to the onset of the r transition. This interpretation is confirmed by the determination of the E0 gap by ellipsometry which gives the first gap having a significant absorption, i.e. the r gap at k=O.
Taking into account the typical errors of the determination of the PLE threshold ('10 meV) and E 0 gap ( ' 2 0 meV), the agreement is very good for the two measurements of Egr. Fig.2 shows the PL and PLE spectra for the (GaAs)z(AlAs)Z and -. -
